DIGITAL VIDEO AUDIT SYSTEM 



represent— n.,.estoa.s..a„d.e*odfo.—nsv.eoda.^ 
relevant demils around the transaction are easily obtained. 



BACKGRQUmOETffiiNVEKn^ 

Man.eo.panies.ovemtnentsandindivian.sper.m,perio.caudits.Onee.atnple 

.,ereanauditoccursisattol,booths.Vehic.esaretypie.l.c.ar.ddi.erentrates 

.ependin.ont.eirrespec.ivesi.es.Atwoax.eve.cleiscl.arsedlesst.anat.ee.le 

.e.icleandbot.arec.ar.edlesstlt»a.ur.,eveHicle,etc.Xo.l.ootKco,.ectors™.t 

_.el.conectt.eco.rectantoun.o.n.o„e.dependin.ont.eve.c.e. „atol..otlt 

^„,„„.,,.,,...s..eincorrecta.o.t,t.e— 

..overaprotraotedperiodoni^e. Thus, an audi, systent is needed to cHec. toll .ootW 

eoUectors.dnta.esnretHe..enotn,a.insconsistentntist.esor™rse,stea,in..on.tlte 

municipality. 

,,.cnowninthe^toprovide»audits.s.e.tl.atconta.s.auditinssoftware 
pro^a.. ™ss.ste™.ac.sthentone.co.lectedbyacol.ectorandaUowsrorsenera. 
_..,proced.esto.ec...ean,ountscoUected.™ss.ste.«,stoprovidean.et.^^ 
,.tal,o.st.eauditortovie.theve.clesast.e.pa.t.eirtoUs.Uus,a„auditorist»a.le 
.aetern,inein.etolUollectorcorrect„collected*etonsre.iredforeachve.iclet.pe. 



XHep.o,ana.soi„cMesas,ste™*atusesavMeotapes— esys«.Mn*.s 

,«sepa.a..o».ev.eo.ape..ntHis.s.e™,*e.isnoea.wa.fo.»au.Uono.oo. 
,.eo»pUa«o„ofto>m— a„dae.e™inewh.hv.eof™neso„*e.deo»pe 
_>a.ewi*aspec.c^sa.o„.I„aa«o„..o.ae.ov..apa.icu,a.— ^ 
aua>to,.ustfas.fo.v.da„d.wi„dth.oushthe videotape anaguessv,hich..ase 

correlates with which transaction. 

^..daudHsyste™^ow„in*e^usesavideocan,e.a.o.coM.a„saetio„sa.toU 

.o*s.«.te..ea„dpe.apso.e.da.su.as,ane„u.^,a.esupe.™^^^^^ 
„...e.deoi.ase.W.en.a.dU.pe.o™e..eaudUo.co.pa.es.e — to.e 

„io.pe.o™ed.T..,.*eaudUoHsc...a.o..e.on — ..^^^^^^ 
...32p...o„Th.sda.Oece..e.3,imHe.ust..fo^a.d.d.ew.dthe.deotape 

.o.aUi.e.a.e.osee«h.«nsp.eda..etoUboo*.™s^ess«o.R.ste»of 
,eea.„sapa..u>...epe.odona.deo.pe.ve.i„e..en..X.eauaUo..a.spe„da 

.„.ae.a.ea.o..orU.e..S.o.oca«.espec.c_U„wMch*^^ 
oecu..WhUethissysten>does— ebothtypesofdatao„.oo„e— ,.tfa,.sto 

p.„videa„effi.e„..ethodfor sea.cMn,out specie— so.— to.*^^ 

._da.aspec.c«»e.L.e*eo.e.pHo,a...e...eau..o..us..^^^^^^^ 

and rewind through the video tape. 

Sin>«a.>y,ba„.i„gsysten,shavea.aboriousaudHprocess.~«^^^^^^^^^ 

.e„e.wMows.e«perfon„edv.ades.topc.cu,a.or*a,pH„tso.oa^ 
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paper. For example, ifa—.des.es.ocashachecMheteUe.pu„chesi„nu.b^^^ 
«robo.hrheeuWschec.i„gaccou„t „.™berand*ea.our>twim*^^ 
aocounr.Thesenu.bersarerecordedontheronof.pe.ndusedarmeendoftheaay.0 

audU the amount of money inmeteller'sdraweragatastdre— aid— 

checks, deposit, withdrawal slips etc.). 

This system is ineffective in that i.«quires the teller topunch the correct numbers 

ontothecaiculator. AS no one isperfecateller win occasionaUymiss..ey the information, 

andtbiswil. makethe audit processmore difficult. Also, ifthe auditor desirestolocatea 

particul.tr.sactiononaday.the auditor isre,uiredtoscrollthroughthetapeinaf.hio„ 

,.i,artof„rwardandrewindonavideocassetterecorder(VCR).Thisis— landdoes 

not always result in the auditor locating the desired transaction. 

Rnally.retai. stores usingbar code readers and advanced cash registers can save data 

..atedtoatransaction. Audits inthesesystems,however,.e inefficient asthey do not 

p^ovideauditorsofpicturesoftheitemsbeingpurchased to assist in determiningif the 

purchasers were charged the correct amount of money. 

Sia^lAKLQFTIffiDfflENIIQN 

,Us an object of the present mventiontoovercome the deftcienciesnoted in the prior 

artbyprovidingasystemandmethodforperformingauditsthatallowstheauditorto^uiclcly 

andeasilyre,rievealHime,money,documentationandvideobasedinformat,onregardinga 

single transaction. 
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:„additio„,iUsamrtherobJec.of.hepresenti„ve„.o„.oprovideavisuaUe- 
„ea.o„of*eeven.*.oceu,.co,™c«onw.thaton — 
„io„.o*eau..o.operfon„a.o.accu.ateauaU.A«*iss.ste™ 

providesavisualpieceofevidence that is more difficult torebu.. 

Motheradvantaseofthepresenttaventionis^eco— of*e.a„sactio„da.a 

withthe video da.. ™sal.owsauserof*e present invention to utiiizeapieceof 
infon„ationti,euser.cnows,inordertoob.ainapieceofinfomtati„nti.ttbeuserdoesnot 
^„.^us,ifanauditor..o.stheappro.i.atetimeaspecif.ctransa«iontoo.piace,the 
anditorcanusethisinfor^ationtoseareW^dretrievetHetransactionandvideoima,^^ 

associated with that time. 

Additiona.iy,then,etitodandsysten.ofthepresentinve„tiona,iowsforrea,-tin,e 

.onitorinsof.oiitr»sactionsviaan,o„itor,acedatthetoi>piaza.Thisai>ows. 

employee to monitor the toll plaza in real time. 

represent inventionalsoprovidesanefficientman„erofeorre,atinsimase,datear,d 

«„edatawitha.ransactionsuchthatspecificsearcheso„speci«c.ra.aetionsmaybe 

performed. Inadditio„,theprese„tinventioneliminatestheneedforpe.on„eUomon.tor 

.etoilboothsaswellastheburdenandexpenseofrecordins, maintaining transportinsand 

.oringvideotapes. The present invention also allowsforautomaticarchivinsoftlteimases 

and transaction data. 

Also the present invention, when implemented inabanking environment, avoids the 
problemsnotedabove.Mai„ly,it eliminates teller error createdwhenatellermiss-lceys 
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i„f„™aUo„.Adai«onaUy.*eprese„t— ne.^^^^ 

retrieval of a particular transaction. 

Hnally.thepresem invention .nay alsobe implemented inare.ailse«i„gwh^ 

Uentpnrchasedbya—eHs imaged. The price me consumer pays for .he item is 

compared withthestoreadvertisedpricetohesurethebar code system/cashier system. 

„or.i„Sproperiy.Inaddition,anaccounting.akes place withthetota, amount theconsumer 

pays against what the consumer was charged for the item or items purchased. 

Toachieve the statedand other features, advantages and objectsofmepresent 
invention, anembodimentoftheinventionprovidesasystemcomprisedofavideoc^era, 
...input device ^dadatabasemanagementsystemcorrelatesalloftherelevant data. 

^IPTpr nc^rRIPTTON OF THF, DRAWINGS 
In the Figures; 

FigurelisaHrstviewofanimplemenUtion of the present invention inatoll booth 



environment; 



Figure2isasecond view oftheimp.ementationof.he present invention in the toll 

booth environment shown in Figure 1; 

HgureBisadiagramofasystemfor use in accordance wi* an embodiment of the 

present invention; 

Figures 4a, 4b and4c show da.atabiestha.represen.how data is stored andretrieved 
from the database in accordance with the present invention; 
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Figure 5 is a flow diagram of a process for storing data into the database in 
accordance witlt an embodiment of the present invention; 

Figure 6 is another flow diagram of another process for storing data into the database 
in accordance with an embodiment of the present invention; 

Figure 7 is a screen shot of a Graphic User Interface (GUI) in accordance with an 
embodiment of the present invention; 

Figure 8 is a screen shot of a camem selection menu in accordance with an 
embodiment of the present invention; 

Figure 9 is a screen shot of a query menu in accordance with an embodiment of the 

present invention; 

Figure 10 is a view of the implementation of the present invention in a banking 
environment; 

Figure 1 1 is a view of the implementation of the present invention in a retail 

environment; and 

Figure 12 shows the various datatables built by the present invention in the retail 
environment. 

nFTATT.ED FtFSr-RTPTION 
System Overview 

Figures 1 and 2 are two views of an embodiment of the preseminvenUon. Vehicles, 
such as motorcycles, two ^lepassenger cars and trucks, three axle trucks =md tractor trailers 
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„ave. along .oinanes.-6.I„Figure 2, these vehicles are represented by carslOa-.Oe. 
Whenthese vehiclesare Within toUplaza7.thedriverpaysatolUonec.or.Payn,entU 
„iishedby either havinsthedriverhandtherecuiredn.o„eytoaperson9a,9hca,.ed 
«.e toll booth operatcthrow the exact amount intoabasket(notshown)or have the. 
vehic.es sensedbyeieetronic devices, such as isused in theE-ZPasssystenXaiso not 
.hownMnthesystentthatusestoi. both operators as ton coheetors,thetoi,bo„.hoperators 
9a 9bregister the transactions and make data entries viaspeoificbuttons, keyboards or 
.uchscreens ^dreceivethentoneyhandedtothemby the drivers, .nd.esysten.that uses 
.asketsastoi.coi,ect„rs,thecha.geiscountedeitherelectronical,y.mechanicaUyor 
opticaUy.andthe countingmechanis^sregistcrthe transactions, inthe automatic system 
.hatusessensingdevices.tbedrivers'carshavedevices,ocateaon.hemthatarese.edby 
^^esysten^^dthedetectionotthesedevicestriggersacontputertodeductthe ton amount 
.omcredit or debit accounts, inthe automatic systemthatusesatransmitter located on the 
vehiclOetonplazadetectstheemiUedwavc^ddeduCstheton amount fromanaccount. 

A.*e time n,e ton collector registers the transaction, the video camera 8a or 8b .s 
Mggeredtot^eavideoimageofap,uralityoflanes,including,he.anethatresis,ersthe 
„ion. The dataf.omthe.onpiaza7.d.omthe cameras 8a, 8b is.ransmit.edto.he 

compu.er sys.em 30. where the data is configured. 

AS shown inFigureleacheameraSa,8bproducesimageswideenou^to encompass 

morethanonetrafficlane. Camera Sa covers l»es 1-3 while camera 8b covers lanes 4-6. It 
shouldbenotedtha,whi.eFiguresland2showtwocamerascover^gsixlanes,any 
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using one camera for each lane. 

H^eBisaae^nedsc— of.hesys.e.show„infigu.es>a„d2.ToUp.a.a7 

HoMsan. .n,e^eorap,.a,i:y of t«,esofton — —ea above. The.^^ 

eoUectorsse„aaa.a.o*eco.puter30viapon30a. These da.asig„a,srep.se„.*e 

.„ee.o„of.o„e..o.*eaHve.,wMcMs,ve„.o.e.neoUec.o..e..eofve..^^^ 

.a*e.™eanaaa.of.e.oncoUecUo„,asp— ...e«aa.c.cu.^ 

..U.o«.erc.taaswmbeaesc.beafi^e.be.ow..nap.fe„ede.bodi»e„Mhe 

eo»p..s..e.30.Pe.o„a.Co.p.eKPC)witha300N«.P~o,.e«e.,USMB 

RAMa„d54GBha.ddrWeusi„g*eWINDOWSNT™opera.ngsy.em. 

Ca.e.as8a,8btypicanyou.putana.ogvideoin>asestoco™putersyste.30,bu..na„ 

..™.Wee— e„Ube..a.o.p.d>,..i™a.s.V.eospH„e.3.spn.^ 
.aeosig„a.sso*at*e images fro»eachca.e.8.Sbare — toei*e.*e 
eo™pu.e..s.e™30>e«„o. — 33,forview.sthei.ages.reaUi.^^ 
34a34bforreco*gthei.ageMheco.putersys.e™30oranyoo™bi„atio„th.^^^^ 
V.eospH«e.32a,sobascon.o>ssothat»ope..o.™a...e.wMcbca.e,a.o«a.cHon 
„Mebch^e>,ro.exa™p.e,.deospU«e.32.a.beset-upsoas.oou.puUheda..o. 
_.8ao„.ocb^enof«„33a„d*edata.o.ca.e.Bbo.ocba^eMof 
te,evisio„33.AUe— y,videospU«e.32.ayhave only one outpu., say cha^en.^ 
.e — o„*ev.eospU„er32d...whe*ertbeoutpu.fto»ca.e.8ao.ca.e.aSb 



o,puUsviewedo„.hete,evisio„33.I„s.manoth.va.aUo„>ev>aeospU«er3^ 
3e,ec,aHesoas.oou.u..o«>ea.e.i™asesso.h. — 33aMaysbo.Hi^^^^^ 

Split screen format. 

The camera 8a, 8b outputs are input d.ec..yinto*e Video digitizer 30b for 

eonverti„sthean.osi.asesi„to..taii.ases.Asnotedear,ier,tbevideodisitizer30b 

.aybe omitted if tbecamerasSa, 8b output disitaisignaisdirectiy.Tbedisitizeditnases 

producedby the Video digitizer 30b are forwardedto the bus network 30d. 

I„„„eembodimerrt,thevideodigitizer30bisa„SAICQuadVideoDigitizer.made 

hySMC — tooueperiphera. component interconnect (PCI) sicThispMioular 
..eodigitizerreceivesfourana.ogvideosign.s»dconvertstbemtodigi.aivideosi^a,s 
.p^Ue,.Tbispreve„tsbac.iogthatwouidocc.ifadiffere„tvideodigitizerthatcou.d 
o„,processonevideosigna,atatimewereusedtoswitchfromcameratocameratohand,e 

a plurality of images. 

computer system 30 aiso receives clock and caiendar data from thedock»d 

.,e„d.circuit3,viaport30e.Port30eforwardsthereceivedc,ockandca,endardatato 
bus system 30d. 

™eManagementSysten,30creceivescombineddatafroml)thedisi.izedvideo 
i.agesfromthevideodigitizer30bviabt.system30a,2)thec.oc..caiendarda.af.om 
.„c.ca,endarcircuit3iviaport30eandbussystem30dand3)tbeto„plazadatafromthe 
ton piaza7viaport30aandbussystem30d,TheH,eManagementSystem30c organizes 
.hereceiveddataandforw^dsit for storage ontoastoragemediumortoanother computer 
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f„„e«.eaMay..nadaUio„,FUeManage™e„tSyste.30c.eceives,^^^^^^ 
app,op.a.eco— .ndo.ga„i.stheaa.a.ceWeain.spo„setoa,^^^ 

may be presented to an operator in a useful format. 

^efirs..ypeofstoragedevicefo.s.oring*edatabaseisha.ddrive30f. The data 

„,a„.edbyFi.eManage.e„tS,ste.30c.senUo*ehardd.ve30fviabussy.e.^ 

MdMo„aUy.,ueriesi„.othedatabasestoredo„ha.ddrive30fareroutedthoush*^ 

Ma„ase.e„tSyste™30cvia*ebussyste.30da„d.sponsesto<,ueriesf.o.theda.^^^ 

3.„.edonha.d drive 30f are .ou.ed fro. the hard drive 30f.o the Fi,eMa„age.e„.Sys.e™ 

300 viabus system 30d. Hard drive30fho,ds the datatab.esof.he database such that as new 

aataiscoUeetedfro.c»,eras8a,Sb,tonp.aza7a„dc«d.circuit3:,thet.ewdata 

.added ontothe datatab.es storedo„harddrive30ff„r easy se^chandretrievanater. Hard 

drive 30f a.so de.etes data fie.ds when issued the proper commands. 

The second typeofstorage device is portab.ememory30g.Likeharddrive30f 

described above, it continua..yreceivesdatafromtheFi.eManagementSystem30cviabus 

.,stem30d,updates.hedatatab.esstoredthereinandremovesdat.butinsteadtheportah.e 

„30gisremovab,e fromthe computer system30.Examp.esofsuchtransportab,e 

medium include digita. and ana.ogtapes,mag„eticfloppydisUs,Iomega™Jaz™andZ.p™ 

disks andsemiconductormemoriessuchsmartc.ds,ROMs,EPROMs.dEEPROMs. 

The third typeofstorage device is cent^iized database 37. AS the FiieManagement 

system 30creceivesandorgani.esthe data, it forwardsitdirectiy to thecentraiized database 

3Vviathebus system3H network card 30handnetwork36.Database37 stores the various 
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data.b,es,»d™akes — and deletions into the datatables similarly to h.^ 

Network 36 and database 37 are also coupled to other toll plaza systetns 40 for 
.eceivingsitnilar data. An auditor usesolient/servercon.bination39/38to access the 
aatabase37to retrieve infonnation and itnages from any of the toll plazas connected to the 
centralized database 37vianetworlc 36. .napreferredembodiment,theclient/server 
contbina.ion39/38 includeaPCcomprisinga300MHZprocessor,or better, withl28MB0f 

RAM and a 54 GB hard drive rumiing on WINDOWS NT™. 

concurrently withtransmittingthisdata to oneofthe storage units, the computer 

systcm30is also configurableto transmit combined image, toll ^dclock/calendar data to an 

operator viewingatelevisionoramonitor 33. in this manner,™operator or auditor may 

view monitor33toreceivereal time imagesofthecombineddataviaport30i and bus 

system 30d from the FileManageme„tSystcm30c.In^altemative embodiment, real time 

i^agesofthe combined data areforwarded from theFileMa„agementSystem30c,o art 

operator or audi«orviewingaclientterminalviathec,ient/servercombination39/38,networlc 

36, network cardJOhandthe bus system 30d.lnboth embodiments, an operator or auditor 

views the information in real time while the collected data is collected, organized and stored 

on one of the storage media described. 

working with the File Management System 30c is Central Processing Unit (CPU) 30j, 
controller 30o,operatingsystem30k,RAM30m»dROM30n. The CPU30jperfonns.he 

necessary arithmetic and logic operations. Controller 30o issues control signals to the 
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v^ousuni.w«hi„co.pu.ersys.e.30.Theoperattogsyste™30kwor>cswi**e 

controller 30o and the CPU 30. 

I„o„ee.bo«FneManage..n.Sys.e.30c is softwarethat interacts Wiethe 

operating system 30k, — BOoandthe CPU 30j so as generate the appropriate 

„s.ostoreandre.rievedatafro.an..e.oryiooationas wen to organize thedatafor 

,orageandtoorga„ize.heretrievedi™ageandtr»sactio„aatasothatitn,a.beprese„teato 

.^eoperatoror auditor ina.eaningtUi.a„nero„eitheran.o„itor33oraprin.er(no. 

3Hown,Inanothere— n^theFileManagententSyste^BOcisahardwiredcard 

,oadedwi.hoperatingsoftwarethatisinser.edo„toasiotontHecon,puter.sten..s.o.d 

.hatperfor^sthefunctionsof address generationdataorganizationfor storage anddata 

organization from storage to a monitor or a printer (not sho,vn). 

RAM 30m acts asabuffer unit andatemporary storage unitfor any data or 

i.«uctionsasneeded.ROM30nho,dsdatainan>oreper.anentfom.andtypicaUy stores 
aatausedtobootthe entire system aswei, as somecamera identifying data, aswiilbe 

described later. 

Reset circui.35reboo.s computer system 30 ifamalfunction is detected. 



Pigures4a.c.ediagramsofthedatatab.es.hatcomprisethedatabase.Eacitda.atable 
.How„isassociatedwi.haspecific.oUpi.a.Byassociatinguni,ueidentifierstodatatab,es 
4Sand47(i.e.,suchasaname,ikethe"SmithBridge"),.hep,ura,ityofto,iplazasn,ay store 
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^e.da.a.ce„«al.eaaatabase37a„as.mbe distinguishable fr^^ 
,o.,sto.ase,suob.-a.ive30f,the— esa.e,b.defaui.,associ.e^ 

toll plaza so the unique identifiers are not necessary. 

Pi^e4ashowsdatatab.e45,whichisarepresen.ationofhow.hedatareceivedfron> 

«,.tollplaza7isorga„izeawithinthedatabase.T.eLanefieldholdsthelanenun.ber 

assoclatedwiththe tollbooththatcollectsthe tolls. TheDatefieldholds date infomtation 

indicatlngthedateofvarious toll collections. T.eTin.efie.dholdsthetin.ein™n 

.aicatm^wheneachofthe varioustollswas collected. I^eCollectorfieldholdsunlcue 

.entifier dataindicatinewhichtoll collector acceptedthentoney.Itshouldbenotedthatthe 

.1, collector canbeaperscabasKetor the auton^aticsyste^asdescribedabove. The 

.nusualOcct.encefieldholdsdataindicatinswhe.her or not so^ethinsout of «,eordin^ 

occurred. Anexan.pleofanunusualoccurre„ceis.hednverexitinsthetol,pla.atoofastso 

..raise.Exit Violationor if the driver has insumcienttundstopaythetolLTheMode 

fieldh„ldsthentodedatawhichindicateshowthentoneyiscol,ected(e..ntanually, 
auto™aticallyusinsbas.etsorB-ZPassoran.ixed.ode.he.bothareused,^eNuntber 
ofAxlesfieldholdsdatacorrespondingtothenumberofaxlesofthe vehicle. TheXratler 
fleldholdsdataindicatinswhetherornotthe vehicle was.owin,atrailer,thePeefieldholds 

actual an,ountofn,oneycollec.ed.ontthedHver»dtheTr.sactionKun,berfield 
.3ignsauni,ueidentifiertoeachtransactionrecorded.Adaitionalfieldsntayalsobeadded, 
hut n„.shown,dependi„sonthcin,plen.e„tationofthesystent.Thescadditional fields 
.eludcAuton,a.icVehicleClassificationrAVOClass.dAVCNu.berofA^^^^^ 
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field, are automatically fUledby the ton system and theyindicate the tollplaza-ss^^^^^ 

*e type of vehicle being tolled (e.g. motorcycle vs. car vs. van) as well as the ntmtber of 
axles on the vehicle. These fields differ from otherfields such as indicated class, not shown 

and indicted number of axles which the toll collector enters as the vehicle passes by. If the 
present invention is used in conjunction with an ElectronicToll collection ("ETC") system, 

additional data such as the ETC tag serial number and ETC tag agency number, not shown, 

may also be added as additional fields to datatable 45. 

Figure 4b shows datatable 46. Datatable 46 is an intermediate datatable that is used to 
correlate the lane numbers with the corresponding camera covering each lane. As shown in 
Figure 1, camera 8a covers lanes 1-3 while c^^ 8b covers lanes 4-6. This information is 
stored in datatable 46. Tins datatable is used when a query uses the lane number as a key. 
Datatable 46 translates the given lane number into the corresponding camera number so that 
fl,e appropriate image is retrieved from datatable47. The usefuinessofthe Intermediate 

Datatable will be described in more detail later. In one embodiment, each camera number is 
unique, so that different cameras in different toll plazas are separately identifiable. 

,n one embodiment of the present invention, tite intermediate datatable is established 
when the computer system is installed ataparticuiartollplaza.Typically,the Intermediate 

Datatable is stored in the ROM 30n so that this datatable does not have to be rebuilt if there is 
a power loss. However, the ROM 30n is programmable so that changes in the number of 
lanes, cameras or number of lanes covered by an individual camera can easily be 



14 



accommodated into datatab.e46,™sanowsformtureexpa„siona„d changes in anyone 
toll plaza. 

Figt^e 40 sl>ows Image Datatable 47. The Image field stores the image data captured 
byavideo camera. In an alternative embodiment, this-image data" is simplyapomter to an 
address where the actual image data is stored. The Time andDatefieids store the timeand 
date when the image is recorded, respectively, n^e camera fieldstores the unique camera 

identifier of the camera that captures each image stored in the image field. 



Data Storage 

Triggered Data Collection 

Figure 5 shows the method steps the system of the present mvention performs m 
collecting and assemblmg all of the pertinent data in response to a trigger signal. Trigger 
signals differ from clock signals in that combined data is only collected and stored when an 

event occurs such as the wei^t of vehicle onasensor,achange in magnetic flux due to are 
presenceofavehicle,avehiclebreakingalightorinfraredbeam,detectingavehiclevia 
sound waves or RADAR waves, registeringof change inacollectionbasket,ato„ operator 

strikingabutton for receiving money or detecting the presence of adevice on avehicle. 

Depending on the trigger system, a two axle vehicle will generate two trigger signals 
as it passesthrough/over the sensors, litis means that manyvehicles will have two or more 
images capturedforeachtr— at the toll plaza. If-ese images are distinguishable from 
each other intime in that the image created bythe front axle will precede the image created 
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,,.e...>e.I„*is™a™er,the.e>sati.e...e„c.be.vee„ images so .ha.^^^^ 

..taU«e47isstmu„,ueW.entifia.e.I„a.aU.„,if«>eT^^^^^^^^^ 
„.We images f.o.eachax,e.e.ouped.osetheru„ae.ha.u„ic,ue.e„ti«.^ 

o..o„ein,aseisdesc.beaherei„fo.each.a.aeUon.U.w.*in*eteach>n^ 
p.ese„t— „*a.ap>uramyofin>ases»aybe^oupedwi*asMetransao.io. 

The process begins when any ofthesettiggering events occurs at stepSSO.Tl^e 
MggersignaUsse„tfron..he.onp>aza7.otheappropriatecan,eraSaorSbv..gna>pa* 
41 (Ho.e:Signa,paths 41 and 42 are shown in dotted lines because typicaUy a syste. wiU 
haveone or theother. The system shownisalsoconfigurablewithbothsignalpaths and 
.^Kchesthat aUowuse of either the triggering™odeorthec.oc.n,ode.)lnresponse to 
.ceivingthissignai,theappropriatecan.eraSaorSbta.esanin,ageof.hela„esitcoversat 
,epS52. The itnageisthensentthrough video splitter 32 intothevideodigitizer 30b where 

J ,.,^<i'.i Itshouldbenotedthatifthecameras8a, 
the image is digitized and compressed at step S54. It should 

8b output digital images, this step is omitted. 

At stepS55.*e compressed video image is forwarded to theFile Management 

System30cwhe.additiona,datae,ementsareassociatedwith.hecompressed Video image. 

More particuiar,y,theFiieManagementSystem30c associates time and date dataS57 

obtained.omthec,oc,.calendarcircuit31 viaport30ethat corresponds to whentheimage 

was captured, in addition. videodigitizer30b.riggersROM30ntoou.putpreprogrammed 

datai„dicatingwhichcameracaptured,heimage.Intheembodimen.describedinF>gure3 
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. . u Hntifierslike-Sa-and-Sb-whichUoutputsinresponsetomissignalfrom 
ROM 30n holds identmers iiKe oa. oi 

the video digitizer 30b. 

Mea„.esee„inHgu.e3,*ev.eo.si...30b.ce.es.pluraUt,of..aseinpu.s 

3o.„o..«.c.pon«ce.eaeae..aseanase„..eco.espo„...sna.^ 
o.pu.*eco.espondi„,u„,ueMe„Uf,e noPUeMa.se.e„.S.s..^ 
Manase.e.S..e.30c— tes.aasso.atesa,>onMsaa.i.o...^^^^^^^^ 

entries ofdatatable 47. 

con— y With s.psS52anaS54,KUMa„ase»e„.Sys.e,„30ccoUectsaa. 

,o».oUp>a.7anao,s^.e...s.epsS3,a„aSS3.M.ep— .atstepSSUaa. 

,eoue.ea.o..„p,.ax™saa. — .»e.e„.r..aa.,ooUec.oHaen..^^^^ 

„o..eveMc,eWasa..,.a„a*e.esp.a...eop.a..of*eve.c,e.M.epS53,*e 
,.eo„ec.a.o.»Up.aza7is...aea..= PneManase»e„.S..e.30ea,o„sw^^ 
«„e.aaa.eaa.SS7.o™o,oc.c.e„aa.c.cuU3>anaaUof..a«a.asso.^ 

table entries anarecoras for aadition into aatatable 45. 

■ f H»t».»Me 45 ana 47 are assimilatea ana associated so as to 
After the fieia entnes for aatatable 45 ana t < oi 
eonfor»intoasetofse.chableaatatab,es,thePileMana.en,entS.ste,n30ctransntits^^^ 

„e.as„fda.aforstoraseort.etooneorntoreoftheMowi„.atstepS5.hardarive30, 
„etwor.oard30h(«hichisanBtherNetcarainapre.rreaen.boai.ent),portablen,en,^^ 

30g, monitor 33 and client terminal 39. 
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Byprocessingand storing the da.atab.es45a„d47sepa.a.e.y,.heco,nputers,ste. 

3o™aymo.eefWanocat»eso.cesa„di„creasetheacct.acyofcap^^^ 
.,eva„tdata.InanaUentatWee— „..thedatataHes43and47.ep.ocessedtos^^^^ 
.dstoredtosether. Processingthe two datatablestogetheror separately a,so occurs inthe 

clock trigger embodiment described below. 



Clock Tick Initiates Process 

Pigu.6isaf.ow char, showingtheprccessofanotherembodimentofthe present 

invention. U.etheprocessofFigure5,thisprocessco,iccts»dorganizes.heda.ainto 

aatatab,es45and47exceptthatdatacoi,ectionisinitiatedhyatic.oftheciocU„steadofa 

triggering event. 

At step S60,thec,oc,.ca.endarcircuit3iticks. The period of theclock is adjustable 
sothatitticics at variousintervalssuchascveryhaif second, every secondor once every two 

seconds. 

The output signal from c,ock/ca.endarcireuit31is transmitted to the cameras 8a, 8b 
viasi^alpath42inFi^3. When thecameras 8a, 8breceivethissigna,, they eachcapture 
.image at stepS61. The intagesarespHtby video splitter32soastobeviewab,eon 
monitor 33 and soastobe input into the videodigiti^er 30b. If the intagesareanalog, the 

i„agesaredigiti.edbythevideodigitizer30batstepS62. In another enrbodiment of the 
invention, thecan,eras8aand8boutputdigitaUn.agessothat step S62canbeo.itted.Tbe 

digital images are forwarded to the File Managen.e„tSystem30c at step S63. 
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step S63 is an optional process step. At step S63,i. is determined if *ere is any data 
worth saving. Inotherwotds,ifthein,agerecordsthatnovehiciespaidaton for that spanof 
time, there is nothingofvaluetoreview later. The valueofan image is determinedby 
ehecKing to see ifacorrespondingtollcollection or other event occurred computer system 
30 waits forabrief period toreceive toll plaza data. Ifatoll collection is registered in at 
least one lanel-Mcontrolsignal is forwarded to File Manger 30C indicating that the image 
correspondingto the lane registeringthe toll collection at step S63 is tobe saved. Ifatoll 
collection is not registered in the lanes corresponding to either camera SaorSb at that time, 
the File ManagementSystem30cENDsthe process at stepS68. By ending the process here, 
the computer system 30C does two things. Firs, it enables itself to accept anotherclock tick 
soastobegintheprocessagainatstepSSO. Second, it does not save the image captured at 

stepS61. 

If at step S63 it is determined that the image is to be saved. File Management System 
30creceivesclock and date dataS67 from clock/calendar ci.uit31 and assimilates and 
organizes all ofthe various data fields associated withda.atable47 at step S65 as described 

above in conjunction with Figure 5. 

If a toll collection occurs at substantially the same time an image is captured, then the 
toll datais collected from toll plazaVat step S68. As described above, the registeringofa 
tollcol.ectionresultsinacontrolsi^albeingforwardedtotheFileManager30csoasto 
savethe captured image in an altemativeembodiment. After the toll plazadata is collected, 
Uis forwarded to File ManagementSystem30c where the toll plazadata is assimilated with 
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45atstepS69. 

..step S66,*e:wose.offie.dsgene..eabyF«eMa„as.30o insteps S65 and 
S.,a.e— dtoo„eor»oteofthefonowin.ha.aa.>ve30f,„etwo..ca.a30h, 
,..e„30.a„a — 33.apon30.A«en.eaatafie>asa.e—ea at 
s.pS.Mhep™cesse„asatstepS..a„aw.ts...ot.e.c,oeKt..too..atstepS.O. 



Datatable Storage 

^„oteaa.ove,t.eeoftheaest— oft.eco.ple.eaf,e,asofaataa.ehataanve 
30,potta.>esto..30sa„aeent..eaaata.ase3.v.„etwo.3.a.a„etwo.e.a30.. 

^eaa.ane>as...ot.aatataHes«ana47a,estoteaonha.aa.ve30f.T.us,as 
..ep.„.heaatata.es4Sa„a.~...asaata>saaaea.A«e.aw.ne,t.ese 

.„aatata.esa.et,at>sfe.ea,e.t.e.sepa.ate.o.o.et.e.toce„t.a..eaaa.^^^^ 
aataatc.W.SPU.oses. XHeCPU 3, coun. aspec.eati»e.te„a., say«veaa.. T e 
..^U>»epe.oa..w.t.s.t..s..t.eaata.a — st.ea..OM30n.Mt. 
e„ao.t.eti.ne — t.eCPU3.eo.o>s.a.aa..e30.so..at....asanontsaata 
,o„etwo.ea.a30.,Oest.atio„anaoo„t.o,neaae..ot.eH„— .eaaaeatot^e 
p..etso.aatata.e.— „sot.atU.t^s.tteaovet„etwo.3.toa.veataata.^ 
„.,e.U.sto.ea.Inap...eae..oa.nten,t.ecenttaU.eaaata.ase3.— 
.a.net.tape..sto.„,i™asesanaca„st.et.eeo.™.e™nt.wo«Won»ases. 
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I„ an aUernative embodiment, longterm storage and axchivingis not required, in *is 
embodiment, the dataremains local on hard driveaOf. AS the hard drive SOfbecomesfUU, 
^edatacanbeoverwritteninafashion that the oldest data is writtenover by the newest data 

in a circular storage fashion. 

Portable memory 30gis used similarlytohard drive 30f except that it typically does 

not write data to database37,even though in an altemativeembodimentofthe invention it 

can, and the portable memory 30g can be easily removed from computer system 30 and 
carried to another computer system where the datastored on it canbe analyzed, archived or 

searched. 

in yet another embodin>ent, data may be wrinen directly to centralized database 37 via 
.he „etwork36and network card30h. AS the data fields are assimilated and organizedby 
FileM^agementSystem 30c,,hey are forwarded to the network card30h. Appropriate 
address ^dheader information is added so that the data is properly routed to hard drive37 

where it is stored. Also similar to the hard drive 30f embodiment described above, an 
operator si«ing at either monitor 33 orclient39mayaccess the data stored on database37 as 

described below. 



Data Retrieval 

For data retrieved, a user using keyboard 43 directly accesses the data stored on hard 
drive 30f. AUema.ively.auserusesthe client/server/network 39/38/36 combination to also 
obtain data from the hard drive 30f. In these embodiments, an audit, data search, data 
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,,,eva>o.so.eo*.<U„c.o„isperfo™eab,.*.a>c.a:operato»„.^^^^ 

,eybo—se 43orare™oteopera.orusi„g*ecUe„—e.w o.^ 
e„»H„atio„.I„bo*cases,*eope.atoHsus.s*eaa.s.o.aonha.a<.We30f. 

,»a.te»a«vee.— ,aus.uses.e,— use43.oe„t.^ 
e„.p....e™30.™eMa„a.e.e.S.ste.30o.ceW.*..a.ae..,— sU.^^^ 

aa.base37.n™saa..oco.pu.e.sys«™30whe.PneManage™e.S,.e»30c 

organizes the data into a format for display on monitor 33 . 

^usermaya,souseciient/server39/3Seombinatio„toretrievedatatromeentra.ized 

„37.Userusesciie„t39toenterare<,uestandforward.ti,ere<,uesttoserver3S. 

server 3Sco„tainsaversionofFileMana,ementSystem30cthat.r—theuser. 

.,nestintodata.asei„struetions.THedata.aseins.mctio„sareforwardedtocentra.i.ed 

<....e37anditretumsdatatoserver3S.Server3Sor.a.i.sthedataintoaformatthe 

client 39 can display to the user. 

,„aIisearehresuUs,thedataisformattedasshowninFigure7.Sectio„AisatooI 

...rinputt^gcommandsviaamouse. Seetion B dispiays the to« ,a. dat. SeetionCis 
«.eeapturedimase.Sectio„Doo„tainsmore.uttonsfora.iow..userinput,aswin.e 

described later. 

various combinations for searching are possible withpresent invention, specific 

formats for retrieving data include: 
1) Transaction Number; 
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2) Date, Lane and Time 

3) Date, Collector and Time; 

4) Date, L^e, unusual occurrence or Class Mis-match or Violation; »d 

5) Date, Collector, unusual occurrence or Class Mis-match or Violation. 

After the auditor has retrieved the traction dataandthe image data, he ntay make 
..neededchansestothedatatahleorpreparereportsshowingthedlscrepanciesdiseovcred 

during the audit. 



Real Time Viewing 

Real-time retrieval of data allows^operator to assess all ofthc toll plazas and 
eameras.preferabl,fromo„eplaceato„etime.Uus.ifacameragets,»oclcedoutof 
,U^e„,oratollplazafailstotransmltdatatothecompu.er system 30, anope^tor can 
aetermine this right awa..davoidwarehousinsalarseamountofuselessdata,suchasa 

camera capturing images of the sky. 

Asnotedahove..hecombinedplazadataisforwardedtoport301a„d/ornetwor.card 

SOhAsthePileManasementSystemSOchuiKUthe various fields, itformatsthedataintoa 

GraphicUser.nterface(GUI,screenas shown InHsureTwhenthe computer s,stem30c.s 

configured to forward data in real time to monitor 33. 

Whenthe computer system30cisconfiguredtoforwardthetolldataa„dimage data 

.o™operatoratclie„tterminal3Slnrealtime.itmere,hundlesthedataproperlyandan 

aadressor header information isplacedonthedatafortr.smissionthrough.henetwor.35. 
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Located at eithe.cHenUennina.39cr server 38 isaFneMa„age™e„.Sys..si.i...^ 
™sseco„dFi,eMa„agententSysten,,a.esthecontbi„edaataa„dforntatsitintotheGm 

screen shown in Figure 7. 

in bothrealtime embodiments, «teFi.eManagementSysten.30chas»update 

featuretbata>iowsittoco„.int.aiiy,ra„smitnewdataasitisreceived.Inthismamter,the. 

-XT. nr rlient terminal 39 is continually updated as the 
GUI screen displayed on either monitor 33 or client termm 

computer system receives new data. 

,„ addition. FileManagementSysten>30c also receives operator inputs .0 change tire 

informationbeingtransmitted to either mo„itor33orthec,ient/servercombi„ation39/38.In 

^smanner^ifthe operator isreceivi„grea,timeimages.omcamera8a»dtoi,information 

.omianc.hemay inputdatato either continuereceivhtgreai-timedatafromcameraSabut 

instead receivedatafromianelor he may instcadreceivcdatafrom camera 8b, iane4. 



Search and Data Retrieval 
Queries 

Through the use of datatables 45-47, queries are performed to retrieve specific 
i„formationfromthedatabase.Oneexampieofaciueryusesa.ane„umber or numbers anda 

aate or dates to retrieve specificinformation. An operator uses .eyboard/mouse43or 

cUent/servcrcombi„ation39/38tomakedataen.ries into another GUI screen, described iater. 

If an operator is«singkeyboard/mouse43andmonitor 33 to directly input and 

.eceiveinformationfromcomputersystem30, there isnoneedfor him to identify thetol, 
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computer system 30 they are connected to. 

„,.ca.operator.usins.ey— e43and — 33too.tainremoteaa.a 

,.,„„centra>.eaaata..e37or.othercomputersystem40)or.aremoteoperator. 

..,cUentter,n..3,t„o.t.naata.omhara.rWe30forporta.entemory30.the 

„,rator.anyo..eses— m.tnrst«wMc.to„.a.a.e.s.estorec^^^^^ 

,.,om.™s.aone.ye„ter.n.a.tn..ec.era.ent.ert.at..soc.tea wtththe^ 

■ p-„,r.8 The user makes his data entry by either accessmg a 
plaza using the screen shown m F.gurc 8. The u^r 

.opdo™menuwhich>istsa„o.thea™i.ah,ecameraidentirters,theto„p.a.asthey.e 

..ciatedwi.ha„athei.ent.hers.heyooverandc,ic«nsononet.i„.themouse. 

„iveiy,hemaytypetheiaentif.erdirect,yintothespaceavai,ah>e. 

Mertheoperatorhasseiectedtheaesireacamera,heisprompteatoenterhissearch 

,.ryviathescreensho™inPi.ure...nonee.amp.e,theoperatori„putsa,anenumher 

..,.r,tnsaeen The server 3S or computer system 30 
and a date in the appropriate boxes on the GUI saeen. 

. esttodatabase37 or another toll plaza 40, based on the data provided by the 

issues its request to dataoase o 

operator. 

Thedatab.e37oraatab.estoreaonh.ddHve30.orportab.ememory30.rett™s 
,ere,uestedaatainanor^i.a.o™.Me.amp,eo.anorsani.ea.rmistoretuma,l. 
.ein.ormatio„.oma,ueryresara.stransactionso„ap— aateinap— la. 
.,.etime.dayinincreasin.order.romU..OOamtoU:.p.m.Typicany,— 
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data. 



. nuprv the database to obtain all images and toll 
In a similar manner, an operator may query the 

...o.apan..a.ca.e.o„ap— ... a.ve, . en.e. .a. 

„..0„.o..o.H.e.o,.eae..ea™.aa„a..e. .eee— a..a^ 

...ea«.M..ee..o„p.a.oa..e.e,.e„.»..as— ^ 
„X.e.a.o.>.e™».e..aaa.aa....e.o..ve.o..e..e.a.. 

,..„.n.o.aa.a..e.. — ea aa..ase 3. .^.s .nevea 
....e..o..o.aen„eac.e.ao.aa.auuo.e..e.a3.»ea„a.™.^^ 



Sequential Retrieval 

.,...P>caU.e«.sap,^..o.assoc.ea>™.s»a-a.a.U.ns.u„o. 
™a„avn„P..e^.eop.a..a.aa™ee,.e..a— ,.o*ene.o,p.v^ 

image in the set. 

.eMev.orap,.aU.on™asesw.*.one — ..,aUve.ea3..Asnotea 
.o.,eae.™a.Ucap..aa„a.o.av.a.e„„i,ue.»er,e>as..ea.i.a..T.e 
.„p....e.30 — acou„..*aUs«a.ea..ea.ev.ueo..en. 
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_.o„.A— eacM.a.eo.a.e,ve„au„.ue.e„.^^^^ 

,0 rettieve all of *e images associated with a single transaction. 

Kettievalofthenextot previous image whentWeteisonly one imagepert^saction 

,™lvese— gtHetintef.eia.on.eithetaatata.le45or47associate.«iththeimage 

_tl..ei„gviewe..Nun..ers.eeit.etaa.eaors„.ttacteatot.eextracteava.ueand 

^.Hesarepe— agai„staatata«e47untila.tistegistetea.Depenai„gonthe,ue. 

.a..eseto.ett™eatol,anaimageaat.aa.aisextrac.ea.omaatata.le«.auseato 

aete™i„e..esassociateawit.tltatcamera..n.elaneis.reaa..ownviaoperatot.pu. 

,..ea„atheaeriveatimeva,ueare<.ueHeaagai„staatata.le4Storettievetheco„ecttoll 

p,.aaata.T.enthetol.pla.a„aintageaataarepropetl. — ana—eatoclient 

38 or monitor 33 for display. 

U3ingbuttons72.a73,«,enexttta„sactionisretrievea.™s,uet,«orl.s« 

,«,atJ.taesctil,eausing~71a„a7.excepttWes.stemonl.retuntsaatawnena 

„io„.asoeet„ea. Kefetring .acUo Pigure M^P SB is optional. „temove.tHere 
...^pro«t.atin,ageswil..estoreawltentollswerenotcollectea.™st.ic.l. 
,,pe„s,ateat„igh.w.entra..cvolumeislo«.Thetefote,tlteoperatorcanavoiaioo.i. 
..,.eaempt.ttansactionscreensanagoaitectl..othe„e.timagewheteatt— ^ 

occurred in the same lane. 
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Alternatively, if a search was initiated based on either an unusual occurrence, a class 
„is.„atchoravio,ation, the buttons 72 and73 are used todisplaythe next transaction and 

.sociatedimagein,hecuery.hathadan«nusua,occu.ence,classn>is-nra,chorviolation. 

m addition, if unique transaction numbers are assigned, the computer system 30 only 
incrementsthrough the transaction numbers to find the next transaction and its associated 

transaction and image data. 

,„ addition to these functions, the QUI screenshowninFigureTalso includes menu 

junctions shown in area A. under the "File" option, the auditor loads images intoalocal or 

network drive, selects datadrivers/folderstoretrieve and store the images, determines the 

available dates and cameras foraselected drive/folder or exits the system, under the 

"Search" option, the auditor mayexecute^yofthe seeches using the combination oflceys 

described above. T^e "image" menu saves either the current transactionbeingviewedtoa 

differentfolderinmemory,and.herebypreventove,writi„g,oritsavesap.uralityofimages 

and associated databothbefore and after the tr^sactionbeing currently audited. The 

"Version" option displays information about the system the auditor is using. 



Banking System 

Figure 10 shows another embodiment of the present invention. In this embodiment, 
images are taken of documents andmoney as they ^.eexchangedbetweenatelleranda 

customer. Ms system obviates the use of the calculators with tape outputs. 
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Ca^eraSaisahigh—n ca..awi*a„a„owviewinov.arealO..Area 
,onssi.Ua..oa.ouchs.ee„.*a..eama.ec.swhe„a,a„eofHshUsbro.e„»<.. 
,.ateao„eo«nteH04.T.ep.a„eofUshMhow„>„^ay,.s.upbyhavi„gI«2a:>ai03 
e„>MnsUsh..e^s.eacho*..AUshtbea.e™i„e..o..02>s.ce.e..ade.^^^^ 

by 103 and vice versa in an interdigiated tasliion. 

Atransaciontypicaily begins wi-eneveracustomer or teiierdropsapiece of paper 

..„area.0i.Asthepaper.ea.s*epianeofHgh.es»biishedby.02a„dI03,a.risser 

.^aiisse„t.ocan,eraSatophoto^aph*epaper.Thei.aseisse„..ocon,putersy.e.30 

„Here iU. stored. «ersyste. 30 also s.ores*etin>eandda.edataasweUaswhen*e 

>n>ageof*epaperis*„a.onswi*atr»sactionide.if.ernu.ber.Thein,ageof*e 

paper a,ongwi*tin,eandda.eda.a™d«nsactionnun,berdataisstoredi„ada.tabie, 

,„„artodatatab.e47inFigure4c,sothatanauditofthedaysttansaotionscanbe 

performed. A«er*eteilerreceivesthedocunre„.fron.*e—r,*eteUerp,aceso*er 

paper suchasareceiptor.oney,inc,udingcoins, and anyo*eriten,sin.oareal01.1.ese 

He.sbrea..hep,aneofUghtandin,agesof.e.hesei.en.sarecap«redandstoredinto.he 

datatable. 

T^erransactionidentifier number isanunrbergeneratedbyacounterthatisused. 
eorreiate.wosep^.ein,ages.Oenera,iy,*edocu»e.given.rHe.ner.on,.ec..,ner 
,eneratesafirsti.agetha.n.ustbecorre,atedro.hecorrespondi„gi»agegeneraredby*e 
.e„erpassingadocun,entorn.oneyto*ecustonre r.Forexa»pIe,supposethe— r 
,es.edtoeas.achee. He drops *eebecUn area 10,. The cbec. breads the ligM plane 



29 



e3..U.ea.yl02anai03.a..se.ca.e.Satocapt.ea.aaa«e.aseof*eeHee.. 
^e.eUe.e»oves*echec.a„da.ops*e.o„e,in:oa.eam.Aseach.n.eaks.he 

,0. *eteU.h.sa.setbu«o„105 which — *e—„nu™b.so*enext 
„^ae.on™a.he.co.aea....wa.>ev.eocap«H„softheche..a„a*e.o„e..s 

all associated together via the tmique transaction number. 



Retail Sales 

Fl^ellshows anen-bodintent of the pt^scntinventionfor use in retail sales. A 
purchaser,acesthegoodshedes.es.obu.oncountern5.Thecashierpasseseachitent 
overbarcodereaderU6.Barcodecon,puterU8issuesa<iuery.opHcedatabasen9us,ns 
*ebarcodereadfron,.heiten,asaKe,todeter.inethepriceoftheiten,. Barcode 
.o„puternSretumsthepricea„dthcassociatedbareodetoc.hre,stercon,puter system 
30wherethisdauisinsertedinto.heappropriater.eldsofthedatatables.lnaddition.bar 
eoaecon,puterUSret.^abriefdescrip.ionofd.eiten.,ii.eWon.en.Sweater,withthe 
p.ce.ocashresisterU7forprinti„,onthecuston.er..ceipt.Inaddition,cashre,ster 

117 adds the scanned item's price to the running total. 

Thebar code rcadernealsotransmitsatrigger signal to camera Saso an imageof 

.eitemiscapturedasitisscanned. The imagefron.c»,craSaisforwardedto computer 
system 30 for storage as described above. 
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Pi^es,2a-oshow*edata.ab,esbu«tbythesys.e.sho™<nFiguren.Da..aHe 

,..„.a.s*e — aa..Da.ar,e>as.c.u..e..ea„a..eome— ^ 
,e™,*eca™e.o,cou.t.nu..e,whe,e*eUe™issc^e4*ebarcoaeof.he.te. 

3.^ea,«pHce.<.evedfto.aatabasen9,aoasH.«a — 

flag to determine if the item waspurchasedon sale andthe sale amount. 

Pi^eiabshowsanotherdatatableforthisembodimentofthepresent invention. It 

e„ntainsafte,df„.t™,sactio„numbe.,t.peofpaymentusedbytbecustom.(eitbereted.t 

eard debit card ormoney), the amount of the payment and the change given. 

Pi^reUcshowstheimagedatatableforthis embodiment of thepresent invention. 

The fieldsinthisdatatable include thebarcodenumberforthe item scanned, the 
^ra/counteridentifterwherethetr— noccurs,theimageitselftheda,e.dtimethe 

image is captured and the transaction number tor the sale. 

LiKe the previous embodiments already described, an auditor receives all ofthe 

^.sactiondataandlmage dataontooneOUI screen. The audito,may "flip" — 
..io.imagesandh,dividu.,ysc^editem.tr— ndatatoseeeverythingaparticul. 

eustomerpurchased,whatthebarcodereaderindicatedthebarcodetobeforthatitem,the 
price charged and the date and time of the transaction. 



Other Databases 

Whilethe present invention has been describedusingarelationa, database, it is 
.ae^toodbythoseof ordinary SHU inthe^that.hepresentinventionmaybee<,ual,y 
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databases. 



image 



Oneexa^pleofa— .ddatabase^eeps^e— „da,asepa.atefro»t^ 
_aa.Refer.ne.0F.SU.es4a-4c,a— edaa.abasewou,a„ot — *e 
a....eee„— aa«.ase3,of.S.e3.:ns.a..e..a.eaa.awo.a..a..oe.. 
each.oUpla.awHne.he«a„sacUonaa.aU— dto.ece„«Uzed.a..a3e^ 
.asonfo..eep.saaU.bu.aaa..asesuc.as..so„e..o^uee.ea»ou.of.a.. 
„..*e„e:wo.36.Thei.ases— sa.eve.,a..e«oc.ofaa.th.ea„t^ea 
,o„,..eto.ans.U.B.«*is.a..oca,,exoess.amcanacos.ass.^^^^^ 

ttansmitting large blocks of data can be eliminated. 

^.othe„etwo*36,asnotedabove,»aynothavee„ousbbandwidthtoe.ective, 

t,ans.ittbei.ases.lnana— ee— ent,tbei.ases.esto.dlocall.onponab,e 

„30sandtransportedto.auditcente..IntHis™anne.tbeaudito,n.a..t.eve 

_ctiondataeitbe,.on.tbecent.n.ddataba.e3.o..on,tbespeci«cco»pute,s.^^^^ 

30vianet«o.3.»d.tHevet.ein,a.es.o..beponabletne«o.30.i„alocaln,e™o. 

reader located at the auditing center. 

inaddition, the present inve„.io„n,ayalsobein,plen,entedusinganobJect oriented 

...baseorahie— ldatabase.:nad.tion,ab.briddatabaseisa.sowitbintbescopeof 

«,epresentinvention..ore.an,ple,tbei.asesnta.bestored.ocal„inanobiectoriented 

fo™atwbiletbetransactiondatantaybestoredinacentrali.eddatabasei„a— 

database. 
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In yet another embodiment of the present invention, the clock/calendar circuit 3 1 is 
centralized to all of the toll plaza, within a state or system. In this embodiment, the local 
computer systems 30 receive their clock/calendar data from this centralized clock/calendar 
circuit via network 36 instead of the local clock/calendar circuit 31 shown in Figure 3 

While the present invention has been described above using specific examples, it 
should be clear to one of ordinary skill in the art that certain modifications may be made to 
the above description without departing from the scope of the apparent claims. 



33 



